00 4B
e | y=IsinGuax
l2 _% CDS(SI) Stﬂted
o 1= —%cos(jgmj-l-c or equiv.
o :% ans: y = —%ms(Sx}-l—%
00 3B
P2 1 . 1
B8 . 5(53'—4} z
.2 w h
. 1Q:%
00 2A
P2 1 1 B _1
.2 1 C 17 a1
X5 ans: €{_f—3.1_]
01 4A
P2 1 .
Q10 . I?rsm(lr} dxy stated
o’ —%ccs(ir)
ad fa _ 3 nn 51 -
‘\.‘.3 ——ifﬂa(z Kﬁn]+t
=13 (09 ans: y = —2cos(2x)+1+/3
02 2B, 1A
P1 -+
Q10 ol %[S—x?’] - ‘
o w3y ans: —3x°(8—x°) 7
3 2 £ 2 3 % |
*® —5flx) or —5[8—1‘ ] ans : —;;1_8—f]j+f
02 4C
226 o Z-Doos(x—2)
"‘: m ='\';3
. lIrI s =1
© y-1=38(x-% ans : y=+3x+1-%
02 4B
P2 )
Q8 oV =f [2(4 —1)2 ]::If
5 1
* 2x—(4-1)
-7
1 3
* 0=2x—5(4-0)+c
o c=10% ans : T_!=_§_{4_f}%+%
5. 5A
(JAN
)
02




P1 1

6. 3B

JAN

§ ol %m'rdx
02 3

P2 . +£cos{rx+l]

03 | 4B
P1 1
Q8 . {3.‘4."1'1}:
- 1. 1
- ;{311—1}2
e 3
o 2
03 | 4B
226 ol () =—25in(20) + ...
o .....—12cos(4x)
©  f(®)=-2sin(Z)-12cos(¥)
o 543
04 | 3B
216 o' 3oos(z)
o —sin(2z)
o %2
04 |5A/B

Pl i '—
Q7 L] {‘4_7.'-'- l]

. %{H-IJ" - l]‘1

|

o L1x2+ 1]' ~1{4x0+ 1]

. = or equivalent fraction or mized number
05 2A
P1 1 41 L9 3
Q5 -‘ 4(1 + 2sin(zx))
o *2eos(T)
06 7C/B
P1

Q5




o 52x-1)1"x2

o flz)=0
o =1L
o fd)=0

' nature table

o' pt of inflexion at (.0)

For marks +® and +7, a nature table is mandatory.
The minimum amount of detail that is required is

shown here:
<1 1 =1
fm |+ 0 +
06 4C/B
p2 ) _3
Q9 ® T
o 3z
o' sinlz
o %2
07 3B
P1 1

Q10 | (az'-‘+2)5

2 1 a U
To—=|3z" +2] ¢
o ofs )
o Bz
07 4AB/A
227 o —coa(dz+1)
2 1
» o —
-I 2
2 1 i 1
o ——cop(dx24+1)—|——coe(4=x0+1)
4 4
o* 0.36
Alternative Method
gin4drcoel +cosdxranl
o —l_‘c-:-ﬂ—l;rc-:-ﬂ'l
. -1-E|in 4dxranl
o |:—‘:‘CDG Scosl + -1-::.in Suin'l] — I::—-l-c-:-ﬁﬂc-:-c'l + -1-::.in ﬂuin'l]
o' 0.36
08 2C, 4C, 2C/B
p2

Q3




=7

L
. g=-3
o’ keosreosa — keinreina stated explicitly
. keoza = M'I'T_ and kemma =3 stated explicitly
o k=4
o’ a ~s 0848
o 4 coa(z + 0-848)
.’ —4gin(zx 4 0-848)
09 1C, 5C, 6B
P2 1
 m=3%and n=2
Q5 \
= Jcos2x=—4cos2x+3
3
< cos2r=2
7
“* x=06
< x=26
$oy=13.13
.
. J-(—4c052x+3—3c052x] dx
26
3 J
06
.g "_ ?S\iﬂzx LU
10 3x—%5in2x
11 7 - T -
" (3%26—5sm52)—(3x0.6—5sinl2)
42124




Alternative for -3’._ -4,-5
Option 1
3 2, _10
» cos X =—
14
4 10 0
* COsSY =, |—., CDEYX=—,l—
14 4
oj xr=0.0 x=26
Optlon 2
3 2 _ 10
- cos ¥ =—
14
||1CI
4 cosx=4— and x=006
14

cosx= —ﬂlE and x=26
14

Option 3
-2
< sinx=—
14 . @ 10
1 Alternative for-" .+
4 : N ) )
toosmE= 14 @ _4sin2x—3sin2x
Y x=06 x=26 0 3x—%5in2x—%5in21
10 . ) .1 -1
P2 know to and start to differentiate . E{Z.‘r— g) 2
Q6 : - 2
complete chain rule derivative * X2
aradient via differentiation o 3
E 4 -
S -
obtain y_ .. atx="9 &
. 5 -y 1 . 1
state equation and complete 0 y—3= 3(1 —9) and complete to y = 34
. . 2 9
obtain coordinates of A * (E’ []}
strategy for finding shaded area o' Shaded area= Area of large A— Area under curve
1 1
know to integrate I[EJL'—‘.J'}2 o J{Z_T—‘.J'}l dx
3
. . — Q2
start integration o’ (ex—9)°
3
2
10 1
complete integration * )
o' 2ando
limits x, and 9 7
3
substitute limits o't %{IH—LJF -
evaluate area and complete strategy o X




strategy for finding shaded area

lnow to integrate I[E_T— ':JF
start integration

cum]:r]ut{r integration

limits x, and 9
'upper — lower' and substitute limits

evaluate area and complete strategy

o Area of small A + area between line and curve
I
o’ J.._{ZI—Q}E dx
3

o (2x-9p

3

2

10 1
L] L. .}(E

9
o'l 3 and 9

. 39 z 2

o7 | 2x9?—2(18-9)7 | ‘ {_) 3(9-9)7 |
o TLI_ 9 gl

R+S 2m’—l ord-5

You may find the following helpful in marking this question:

Area between curve and line from 43 t0 9= %

Areaof A .. =13.-50r 21—?

Area under curve from 4509 =09

27
Area of Ay e = ry -

11 use compound angle formula o' Rsinxcosa+Rcosxsina  stated
P2 - . . -
Q6 compare coefficients e Rcosa=3and Rsina=-5 stated
process R o> 34  (Accept5-8)
Process a o' 5.253 (Accept 5-3)
Integrate given expression *° 3sinx—5cosx
substitute limits **  (3sini—5cost)—(3sin0-5cos0)
process limits *" 3sinf-5costi+5
know to use wave equation of  J3sin(t+5 3)+
. "!l
write in standard format " sin(f+5-3)= ——=
V34
start to solve equation o' t+5.3=3.5 and 5
complete and state solution o' (.5
] it orrectly -
o mftegrate correctly ol —cosSx]
Q6
A -5 29
process limits o’ ~ cos3a + S cos0
evaluate and form a correct equation | ° _?5 cos3a + g = %
start to solve equation o cos3a = —1
solve for a 5 T
L] 1= —
3




14 1 Y
P2 start to integrate ()
Q5 }é
! : 1
complete integration X
5 1, 1
process limits %( 3t+4)2 - % (3(4)+4)2
start to solve equation .
E (B3t+4)? =7
solve for t t=15
é; know to differentiate o! a=v'(1)
Q9
differentiates trig. function 3 . T
= . —8sm| 2f——|.......
2
applies cham rule o L x2 and complete

know to and
evaluate a(l 'D)

mterpret result

know to integrate

integrate correctly

determune constant and
complete

e

al(t) =—165ﬁ1(22‘—£}
"

' a(10)=6-53

H(IO] >0 therefore imcreasing

¢ s(e)=[v(r)de

s(t)=4sin

—

EF—E]+{?
g

c=8sos(7)=4sin

2f—£]+8
§ ]

—

PRE 2000 ANSWERS — Differentiation

1

o (7-22)?
w15
. X—-2

» =30

o X stated or implied by o

.2 3 1—4
o —sin3x

. » 3




3 ! 4.1'#
o 2 E
- sin2x
o x2
4 . 21-‘}
o cos2x
@ %2
IR
° o! {1+cos x}'} stated or implied by *-
plied by
o -_“-,-(1 + cosx]'*
o x—sinx
0 o 3x1l‘
o (sin x}2 stated or implied by o
o 2sinx
o* xcosx
7 I % 2
o 2cosx
¥ x(-sinw)
A %x-a
8 ; For £(cos’x) OR  For (-sin"x)
o f(x)=cos2x J 2cost Jd 2sing
o _sin2x o x_siny o xcosx
@ X2 For 4(-sin’x) For - (cos” x)
o) 2sinxxcosx ® 2cosxx-sinx
o d 2fsinx+1) Alternative 1 o, ond and differentiate 2sinx + 1
< weosy 2 differentiate sin® x
S )
10 .! % -
o Ex(-%sin%x]
O m= %
o' g-513°
11 o' show that f(x)<0
= (1)
3, -1
A e

« explaining that (x +I}2 =0 = f(x)<0




12 ol  sketch to have zeroes at x=0,a,b

**  f(x)<0for 0<x<a anda minimum turning pointin0<x<a
"  f(x)>0fora<x<b anda maximum turning pointina<x<b

¢ eg f(x)=-sinz, f(x)=cos(x+90), f(x)=sin(x—180), f(x)=ke(x=m)x~2r)

PRE 2000 ANSWERS - Further Integration

! o! (1+ 3::}%
. -31-{1 + 3x}g
2
-3 + 3
S o1
o
2 1 3
o %{Zx - 3]3 * % *
.2 +2 OR '2 6:&2 +9x
3 3 2
& e -i(e+3) d - [0+ 603 +9(-3)]
04 9 '4 9
3 ol 2::3
.1 _ % 1‘2
+*  sinx
.* +(
4 2 T
o p=2 and g=F . J‘ (sin2x) dx
F
—lcos2x
ol _{.
+>  deal with — ve correctly giving +
5 o1
¢ sin2x
13 ()] /2
4 :
" diagram
»° tveand - ve cancel out
6 o' evidence of two integrals
i
o Jcoslx dx and Icos 2x dx
3 kS
3 1.
. 7 8in 2x
¢ fong-fomg=i-f
o° %sinu-—%sin%:—%
.6 1 ""ﬁ
B




o' sin’x+cos’x+2sinxcosx  and complete
< xac
& —cos2x
ot X3
8 ol using (sinx)® stated orimplied by o
s 3511123:
% cosx
4 1. 3
o0 Isin"x
9
@ ! sin2xcosx+ cos2xsinx [ I '[%{Ssinx—sian) dx
o 2sinxcosycosxy+......... & 3
. =3 005X
o, +[l-25in2x]sinx 7
*  +cos3x
ot Zsinx—ﬂsin3x+sinx—25ingx 8 i3
10
@ o' strategy: know to integrate @ o J.[ﬁinxncusx} dx
2
2 2 q
¢ I(Ex—x ) ax ** for the limits |
0 T
. xz—%xs ¢’ [~cosx-sinx]|
10 .
o 1% units” " —cosg-sing++2
o JZ-4=0081
o2 strategy: eg kcos(q—a)
& strategy: use area to find p R )
o8 p:j% or equivalent 1 a:%
15
. cos(q—%]:—ﬂ'(gl
.16 q=2'3

PRE 2000 ANSWERS - Differential Equations

' d [ fodx
o o3k
> use(0,4)tofindc
o fx)= 2 -3x+4
2

. %sian
1 sin%H:

L
]
n I
oy R







